Historic,  archived  document 


Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


I 


I 


TECHNICAL  NOTE  NO.  36 


OCTOBER  10,  1939 


THE  INFLUENCE  OF  I.OCALITY,  SEASON,  AND  TITffi 
OF  DAY  ON  VISIBILITY  DISTANCE 


An  office  report 

by 


George  M.  Jems  on 
Associate  Forester 


U.  S.  DEPARIMENT  OF  ACHICULTURE,  FOREST  SERVICE 


Appalachian  Forest  Expcrment  Station 
R.  E.  McArdle,  Director 
Asheville , N . C . 


TI-E  INFLUENCE  OF  LOCALITY,  SEASON,  AND  TEE  OF 
DAY  ON  VISIBILITY  DISTANCE 


By 

George  M.  Jemison 

During  the  pa.st  Lev.’’  years  eastern  national  forests,  national 
parks,  and  other  forest  fire  protection  agencies  have  been  preparing 
detection  plans  ■'.■fnich  shovr  the  number  and  location  of  lookout  points 
needed  for  the  most  efficient  coverage  of  their  protected  lands. 
Ordinaialy  in  detection  planning  each  prospective  lookout  station 
must  compete  vdth  every  other  one  for  a place  in  the  final  netv/ork. 
Pxlatlve  values  o:f  potential  observation  points  are  determined  from 
the  amount  and  character  of  area  visible  from  each  point  for  normal 
or  average  visibility  distance. l/ 

Detection  plans  have  boon  weak  in  one  respect  because  normal 
visibility  distance  heretofore  had  to  be  estimated.  Usue.lly  a normal 
range  of  visibilit3^  was  adopted  for  a group  of  forests  because  the  dif- 
ference in  normal  visibility  dista.nce  from  one  forest  to  another  tfas 
unknovmi.  Detection  plans  could  be  strengthened  if  the  magnitude  of 
these  local  differences  in  normal  visibility  distance  were  determined. 

Current  haze  meter  measurements  of  visibility  distance  provide 
the  basis  for  day-to-day  shifts  in  the  number  of  lookout  stations  manned 
as  the  haziness  of  the  atmosphere  changes  but  an  analysis  of  several 
years'  records  is  necessary  to  shovf  consistent  sectional  differences, 
and  diurnal  trends  in  the  range  of  visibility.  Knowledge  of  such  sec- 
tional and  seasonal  differences  is  needed  in  detection  planning  because 
it  shows  T/hat  the  normal  strength  of  the  detection  force  must  be  on 
each  forest  for  each  season  of  the  year.  Diurmil  changes  in  visibility 
must  be  knov/n  to  guide  the  scheduling  of  haze  meter  readings. 

Variations  in  Visibility  Distance 


Realizing  that  ultimate  improvement  p-nd  refinement  of  detection 
plans  will  require  information  on  variations  in  normml  visibility  dis- 
tance, the  Appalachian  Forest  EjroerDJiicnt  Station  and  the  Eastern  Region 
of  the  Forest  Service  have  cooperated  i.n  a study  of  visibility Ap- 
proximately 50  national  forest  lookout  stations  measured  visibility- 
distance  three  tLnies  a da^/"  in  the  four  cardinal  directions  from  1936 

lyvisibility  distance  is  the  maximum  number  of  miles  that  look- 
out observers  can  distinguish  a standard  size  of  smoke  column  under 
specified  atmospheric  conditions. 

2/This  study  \:as  initiated  by  C A Abell,  formerly  of  the 
Appalachian  Station,  and  D.  W.  Beck,  of  the  Eastern  Region, 


through  1938,  these  data  forming  the  basis  for  this  report. 

About  21,000  observations^/  r/ere  compiled  to  shov:  vihat  differ- 
ences could  be  er'qjected  in  normal  visibility  distance  among  five  eastern 
national  forests;  namely,  the  Cuiaberland  in  Kentucky,  the  George  Wash- 
ington and  Jefferson  in  Virginia,  the  Monongahela  in  V/est  Virginia,  and 
the  ’'Jhito  Mountain  in  Nevf  Harapshii’c . Additional  data  for  other  forests 
ivere  not  sufficiently/  adequate  to  summarize. 

In  all  compilations  zero  visibilities  caused  by  rain  or  fog  i.-cre 
eliminated.  Blanks  in  records  vrore  usually  due  to  the  fact  that  look- 
out stations  vrero  not  manned  in  vret  veather.  Thus,  the  average  visibil- 
ities and  all  other  figures  reported  here  actually  apply  to  periods  of 
f iri^-v;eather  only. 

Tablus  are  available  to  conV'^rt  haze  meter  readings  to  visibility 
distances  for  any  size  of  smoko  column.  The  haze  motors  ttiemsGlvcs  are 
ca.libratcd  on  the  basis  of  a standard-sized  smoke. , a.pproxlmately  equiv- 
alent in  voD.ume  and  density  to  the  smoke  pi-oduced  by  a 12-by-12-f oot 
fire  burning  in  light  fuel,  such  as  grass  and  leaves,  on  an  average  dry 
day . 

In  the  eastern  United  States  mhcrc  light  fuels  predominate,  the 
initial  spread  of  fires  is  so  rapid  that  they  usually  .attain  a much 
larg.>;r  size  than  12-by-12-f eot  iTithin  the  15-minute  discovery  time 
standard.  It  has  boon  found  that  visibility  dista.nces  in  terms  of 
eighth-acre  smokes  are  a more  satisfactory  basis  for  detection  plan- 
ning._!/  Hence,  compilations  of  visibility  distance  have  been  made  for 
this  size  of  smoke  column.  The  standard  12-by-12-f oot  smoke  is  so  v.dde- 
ly  used  throughout  other  regions,  hov'cvcr,  that  visibilities  ha,ve  been 
determined  for  this  size  column,  as  v/ell,  for  compaiaative  purposes. 

Figures  1 to  5 indicate  that  eighth-acre  smokes,  v/hich  have  about  six 
times  the  diameter  of  the  stmidard  smoke,  c.an  be  seen  approximately 
tvdee  as  far  100  percent  of  the  time  and  one  and  onc-h.alf  tLmes  cas  far 
70  percent  of  the  time. 

The  follov.d.ng  three  types  of  compila.tions  h.ave  been  made  for  each 

^An  "observation"  is  an  a.vor.age  of  four  haze  meter  readings  taken 
in  the  cardinal  directions. 

4/Sec  Technical  Note  No.  28,  "Relation  of  Eyrma  haze  meter  read- 
ings to  safe  visibility  distance  of  smoke  from  an  eighth-acre  fire",  by 
George  M.  Jomison,  February  2,  1938,  Appalachian  Forest  Experiment  Station, 
Asheville,  N,  C. 
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forest  on  the  basis  of  eighth-acre  and  standard  12-by-12-foot  smokes: 
(1)  the  percentages  of  tirae  that  visibility  distances  equal  1,  2,  3,  - 
up  to  the  maximum  number  of  miles  for  each  month,  (2)  the  average 
number  of  miles  that  smoke  columns  can  be  seen  70  percent  of  the  time_^ 
for  each  year  and  month,  and  three  different  hours  of  the  day,  (3)  the 
percent  of  tirae  that  visibility  distance  equals  six  miles  by  years, 
months,  and  time  of  day.  Tables  1 to  30,  v^rhich  accompany  this  report, 
give  these  detailed  figures  for  the  five  national  forests. 

Sectional  Variation 


Significant  differences  in  normal  visibility  distance  from  one 
forest  to  another,  summarized  in  Figure  6,  may  be  explained  largely 
on  the  basis  of  population  density  and  industrial  activity  on  or  ad- 
jacent to  the  national  forests  because  homes  and  factories  arc  respon- 
sible for  most  of  the  smoke  in  the  atmosphere.  The  Cumberland  National 
Forest,  xrith  visibility  distances  but  half  of  those  on  the  IJhite  Moun- 
tain, has  hundreds  of  people  living  within  or  near  its  boundaries. 

Large  towns  and  industrial  centers  lie  to  the  north  and  west,  the 
directions  from  X7hich  prevailing  ^Yinds  blow.  The  White  Mountain 
National  Forest,  on  the  other  hand,  largely  lies  in  a thinly-populated 
and  non-industrial  section  of  New"  Hampshire.  The  clear  masses  of  po- 
lar air  that  move  across  Canada  from  the  north  and  vrest  have  picked 
up  but  little  smoke  and  dust  by  the  time  they  reach  the  White  Moun- 
tains. Figures  1 to  5 further  emphasize  the  sectional  difference  in 
visibility  distance.  A standard  smoke  can  bo  seen  six  miles  79,  74, 

56,  43,  and  26  percent  of  the  time,  on  the  Wliitc  Mountain,  Jefferson, 
George  Vfeshington,  Monongahela,  and  Cumberland  National  Forest,  respec- 
tively. 


Seasonal  Variation 


The  influence  of  season  on  visibility  distance  is  significant 
but  can  best  be  allowed  for  on  a day-to-day  basis  because  of  the  ex- 
tremely variable  nature  of  the  events  that  cause  seasonal  differences. 
For  example,  on  the  Monongahela  National  Forest,  November,  1936,  had 
the  lo'west  visibility  average  ever  recorded  for  a,  single  month.  How- 
ever, in  November,  1938,  the  visibility  distance  approached  the  highest 
averages  ever  reached.  The  lovir  visibility  of  1936  'was  due  to  a pre- 
ponderance of  loca.1  fires. 

Only  on  the  LHiite  Mountain  National  Forest  are  seasonal  varia- 
tions of  a magnitude  that  warrants  consideration  in  detection  planning. 


^The  distance  that  smoko  colurins  can  bo  seen  20  percent  of  the 

tirae  is  a detection  planning  standard  recommended  for  eastern  forests. 
Sec  "Planning  a lookout  system",  by  C A.  Abell  and  R.  M.  Beeman,  May, 
1937,  Appalachian  Forest  Experiment  Station,  Asheville,  N.  C. 
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Ko-ro  visibility  distance  70  percent  of  the  tine  ranges  from  13-4  nilos 
in  June  to  8.?  niles  in  August.  Thus,  from  the  standpoint  of  normal 
range  of  vision,  more  lookout  observers  should  be  planned  for  during 
the  latter  month. 

As  shovai  by  Figures  7 ?.nd  8,  visibility  distance  is  lov,'-  on  all 
forests  in  the  summer  ’uhen  atnospheric  dust  is  riost  prevalent  and  in 
vinter  when  local  smokiness  increases.  It  is  highest  in  late  spring 
and  oarl^'’  fall. 

Diurnal  Variation 

Visibility  distance  definitely  varies  from  morning  to  night  but 
the  cho.nges  arc  too  small  to  require  consider<ation  in  detection  plan- 
ning. Visibility  is  loTfest  in  the  morning,  greatest  at  noon,  and 
slightly  loner  at  4 p*m.  Thus,  visibility''  is  actually  higher,  during 
the  part  of  the  day  ichen  fire  danger  is  the  gre.atost,  than  is  indica- 
ted by  a morning  haze  meter  reading.  The  differences  in  visibility 
distance  approximate  one  mile  and  are  relatively  consistent  through- 
out the  year  as  shorni  in  Figures  9 and  10. 


Sum'mary 

Measured  visibility  distance,  in  addition  to  guiding  day-to- 
day  placement  of  lookout  men,  provides  the  basis  necessary  to  strengthen 
detection  pla,ns  which  have  heretofore  failed  to  allow  for  normal  dif- 
ferences in  visibility  distance  from  one  forest  to  another. 

Observations  a,t  50  lookout  -points,  193b  to  193S,  shovr  that  sig- 
nificant sectional  vari.ations  in  normal  visibility  distance  exist  among 
eastern  national  forests.  Seasonal  and  diurnal  changes  in  visibility 
are  smaller  and  can  best  bo  allovrcd  for  on  a day-to-day  basis. 
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PERCENT  OF  Tim  EIGHTH-ACRE  SMOKE  IS  VISIBLE  ON  THE  CUlvIBERL/ND  NATIONAL  FOREST,  BY  MONTHS 
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TABLE  2 


VISIBILITY  DISTANCE  OF  EIGHTS- ACRE  SMOKE  ON  CUIffiERLAND  NATIONAL  FOREST, 

BY  MONTHS  ilND  HOURS  OF  DAY 

Basis:  6,682  observations 

Visibility  in  Miles  70%  of  Time 

Month  9:00  A,  M.  12:00  noon  4:00  P.  M. 


1936  1937 

1936  1937 

1936  1937 

January 

3.9 

4.9 

3.9 

February 

4.8 

5.8 

5.6 

March 

3.9 

5.3 

5.2 

April 

5.4 

6.1 

5.6 

May 

5.9 

7.5 

7.4 

June 

5.9 

7,3 

6.8 

July 

4.5 

5.2 

5.7 

August 

5.8 

7,2 

7.0 

September 

6.8 

8.0 

7.6 

October 

4.7 

7.2 

5.6 

November 

3.  5 

4.4 

3.9 

December 

3.5 

4.6 

4.0 

TABLE  3. 

PERCENT  OF  TB^Tl  VISIBILITY  DISTANCE  OF  EIGHTH-ACRE  a^OKE  EQ.UAIS  6 UHLES 
OR  MORE  ON  Cm®ERLAND  NATIONAL  FOREST,  BY  MONTHS  AND  HOURS  OF  DAY 

Basis:  6,682  observations 


Month 

9:00 

1936 

A.  M. 

1937 

12:00 

1936 

noon 

1937 

4:00 

1936 

P.  M. 
1937 

January 

44.1 

60.2 

45.8 

February 

55.1 

67.3 

64.6 

March 

38.6 

62.1 

61,5 

April 

61.7 

71.1 

64.4 

May 

69.0 

85.8 

83.4 

June 

68.6 

82.0 

80.9 

July 

50.0 

59.6 

65.4 

Augu  st 

4 

,67.2 

83.8 

80.7 

September 

80.6 

94.8 

87.0 

October 

54.5 

78.5 

65.4 

November 

, 51  v3  - 

50-.2 

41.0 

December 

33.8 

47.7 

41.3 
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observations  : 553  ; 616  : 665  : 703  : 700  : 458  : 159  : 568  : 509  : 231  : 806  : 687  :66u5 


TABLE  5 


VISIBILITY  DISTi'lECE  OF  STAND.IRD  SMOKE  ON  CUI.®ERLxli®  NATIONIiL  FOREST, 

BY  MONTHS  AI©  HOURS  OF  DAY 

Basis:  6,665  observations 

Visibility  in  Miles  70^  of  Time 


Month 

9:00  A.  M. 

1936  1937 

12:00  noon 

1936  1937 

4:00  P.  M 
1936  1937 

January 

2.9 

3.4 

2*8 

February 

3.2 

3.9 

3.7 

March 

2.8 

3.2 

3*5 

April 

3.7 

4.1 

3.8 

May 

4.0 

4.8 

4.8 

June 

4.1 

4.6 

4.5 

July 

2.9 

3.3 

3.6 

August 

4.0 

4.8 

4.6 

Sept  ember 

4*5 

5.5 

5.1 

October 

3.2 

4.6 

3.9 

November 

2.4 

2.9 

2.8 

December 

2.5 

3.2 

2.7 

PERCENT  OF 

OR  MORE  ON 

Month 

TilBIZ  6. 

TIM^  VISIBILITY  DISTANCE  OF  ST/JK)/iRD  SMOIU 
CUT/BSRL..ND  NATIOihlL  FOREST,  BY  MONIHS  AN© 

Basis:  6,665  observations 

9:00  A.  M.  12:00  noon 

1936  1937  1936  1937 

r,  EQUALS  6 MILES 
HOURS  OF  DAY 

4:00  P.  1.4 
1936  1937 

January 

12.5 

20.6 

16.0 

February 

22.1 

20.1 

25.8 

March 

5.0 

16.1 

15.0 

April 

22.8 

34.8 

28.8 

May 

25,5 

45.1 

46.2 

June 

25.2 

43.1 

40.4 

July 

1.8 

15.1 

13.5 

August 

25.7 

51.6 

40  .,3 

September 

38.3 

60,8 

53.2 

October 

17.8 

41.2 

35.9 

November 

6,6 

17.4 

13.6 

December 

6.0 

12.7 

10.7 

% 


V. 


TABLE  7 


PERCENT  OF  TII^E  SIGlTm-ACRE  SI''!OKE  IS  VISIBLE  ON  THE  GSOROE  LASIIINGTOU 

NATIONAL  FOREST,  BY  MONTES 


Visibility  Distance:  Month  All 


miles  : March 

: April 

:May  : 

: Oct . 

Nov, 

months 

Perct 

2nt  of  time  visible 

1 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

2 

99.3 

100.0 

100,0 

99.9 

100.0 

99.9 

3 

99.0 

99.2 

100.0 

99.7 

98.9 

99.3 

4 

97.1 

97.3 

97.3 

98.6 

96.8 

97.3 

5 

94.6 

95.6 

97.0 

97.5 

93.8 

95.4 

6 

88.8 

90.4 

93.2 

93.3 

86.5 

89.8 

7 

81.5 

81.3 

89.1 

86.4 

76.6 

81.8 

8 

66.3 

67.5 

78.8 

74.4 

65.1 

69.4 

9 

50.9 

52.3 

67.8 

60.4 

53.5 

56.2 

10 

39.5 

39.2 

53.6 

46.8 

41.7 

43.6 

11 

29.7 

31.8 

42.1 

37.2 

34.9 

35.0 

12 

82.3 

23.4 

32.5 

29.5 

26.3 

26.6 

13 

11.9 

15.1 

21.2 

21.4 

16.2 

17.6 

14 

9.3 

12.0 

15.7 

17.7 

15.3 

14.1 

15 

5.7 

8.5 

11.9 

14.0 

11.8 

10.5 

16 

1.0 

5.0 

8,5 

9.4 

7.4 

6,8 

17 

2.9 

3.6 

7.2 

7.1 

4.9 

5.0 

18 

2.6 

2.8 

5.9 

4.4 

3.9 

3.9 

19 

1.9 

2.2 

4.8 

2.7 

2.7 

2.8 

20 

1.9 

1.2 

3.2 

1.3 

1.4 

1.7 

21 

1.4 

0,7 

1.6 

0.7 

0.5 

0.9 

22 

1.4 

0.7 

1.3 

0.5 

0.5 

0.8 

23 

0.5 

0.5 

1.1 

0.5 

0.3 

0.5 

SA- 

0.2 

0.3 

0.6 

0.5 

0.3 

0.3 

BS 

0.1 

0.3 

0.5 

0.1 

0.2 

26 

0.3 

0.2 

0.1 

0.1 

27 

0.2 

0.02 

Visibility  Di stance; 
70^0  of  time,  miles  ; 

7.7  : 

7.8  ; 

8.6  : 

: 8.5  : 

7.6  : 

8.0 

Basis,  number  of  : 

observations  ; 

579  : 

961  : 

707  : 

594  : 

1397  : 

4238 

Sr 


V 


TABLE  8 


VISIBILITY  DISTANCE  OF  SIGIiTH-ACRE  SMOKE  ON  GEORGE  WASHINGTON  NATIONAL 
FOREST,  BY  MONTHS  Al®  HOURS  OF  DAY 

Basis:  4,238  oLservations 

Visibility  in  Miles  70^  of  Time 


Month 

9:00  A.  I 
1936  1937 

i. 

1938 

12:00  noon. 
1936  1937 

1938 

_ 4:00  P.  M. 

1936  1937 

1938 

March 

7.4 

7.3 

8.0 

8.0 

7.6 

8.6 

April 

7.7 

7.5 

7.8 

8.1 

7.9 

7.9 

May 

8.0 

8.9 

8.5 

10.3 

8.1 

10.1 

October 

7.9 

7.5 

8.4 

8.3 

8.1 

6.3 

November 

7.1  8,5 

6.6 

7.6  8.6 

7.3 

7.5 

8.1 

6.3 

PERCENT 

TiiBLE  9. 

OF  Til®  VISIBILITY  DISTANCE  OF  EIGHTH-ACRE  SMOI®  EQUALS  6 ICtLES  01 

MORE  ON 

GEORGE  T/ASKINGTON  NATIONAL  FOREST,  BY  f 

®NTHS 

AJ®  HOURS  OF  DAY 

Month 

Basis: 

9:00  A.  M. 

1936  1937  1938 

4,238  observations 

12:00  noon 

1936  1937  1938 

4; 

1936 

;00  P.  M. 
1937 

1938 

March 

86.9 

86.4 

93.2 

91.7 

82.1 

92.6 

April 

90.6 

87.5 

90.7 

93.1 

88.8 

91.6 

liay 

88.0 

97.9 

90.4 

99,0 

90.9 

97.8 

October 

98.1 

86.0 

96.6 

92.6 

96.6 

91.3 

November 

81.7  95.8 

78.7 

86.8  91.7 

86.0 

65.5 

87.2 

75.6 

•’  { 


TAEXE  10 


PERCENT  OF  TIlS  STANDARD  SIVOKE  IS  VISIBLE  OK  TNE  GEORGE  V.'ASHINGTON 

NATIONiiL  FOREST,  BY  MONTHS 


Visibility  Distance 

Month 

All 

miles 

: March 

.April 

Iv'ay  : 

October 

Nov.  : months 

Percent  of 

time  visible 

1 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

2 

99.4 

100.0 

100.0 

99.8 

99.2 

99.6 

3 

94.1 

96.8 

97.0 

97.1 

95.4 

96.0 

4 

87.9 

90.5 

93,1 

92.8 

68.0 

90.0 

5 

73.3 

73.4 

82.1 

77.1 

72.9 

75.1 

6 

51.3 

52.1 

67.9 

54.4 

57.4 

56.8 

7 

35,2 

35.3 

48.3 

32.6 

39.0 

38.5 

8 

22.4 

22.6 

32.4 

20.9 

25.7 

26.2 

9 

9.6 

12.3 

17.8 

11.2 

15.9 

14.0 

10 

4.1 

6.3 

11.4 

5.8 

9.1 

7.7 

11 

2.4 

3.4 

7.2 

3.6 

4.7 

4.4 

12 

1,6 

2.2 

5.4 

1,8 

3.1 

3.0 

13 

1.4 

1.0 

2.4 

0,9 

1,0 

1.3 

14 

0.5 

0,7 

1.3 

0.2 

0.3 

0.6 

15 

0.2 

0.2 

0.6 

0.2 

0.2 

0.3 

16 

0.2 

0.1 

0.05 

Visibility  Distance: 
70%  of  time,  n:iles  : 

5.2  : 

5.2  : 

5.9  : 

: 5.3  : 

5.2 

: 5.3 

Basis,  number  of  : 

observations  : 

580  : 

945  : 

709  : 

: 445  : 

1445  : 

TABLE  ].l 


VISIBILITY  DISTANCE  OF  STAlxlDARD  Si'.'OKS  ON  GEORGE  WASHINGTON  NATIONi^X 
FOREST,  EY  MONTHS  AND  HOLTiS  OF  DAY 


Basis:  4,124  observations 


Vi sibility 

in  Miles  70>c)  of 

Tirae 

Mor-tb 

9:00  A. 

T'  ^ 

12:00  noon 

4:00  P.  IV 

, ^ 

1936 

1937 

1938 

1936  1937 

1938 

1936  1937 

1938 

March 

4.9 

4.7 

5.2 

5.5 

4.9 

5.9 

April 

5.0 

4.9 

5.2 

5.4 

5.2 

5.3 

l-^ay 

5 . ],. 

6.0 

5.5 

6.8 

5.4 

6.8 

October 

5.3 

4.8 

5.5 

5.5 

5.3 

5.5 

November 

4.7 

6 . 0 

4.4 

5«0  5.2 

4.8 

4.9  6.0 

4.3 

TiXLE  12. 

PERCENT'  OF  TII'E  VISIEIIITY  DISTAIv-CE  OF  STANDARD  SMOIS  SQUiXS  6 LTLES  OR 
L ORE  ON  GEORGE  WASHINGTON  NIXIOrXL  FOREST,  EY  MONTHS  AID  HOURS  OF  D.X 


Basis:  4,124  observations 


Month 

1936 

9:00  A. 
1937 

M. 

1938 

12:00  noon 

1936  1937  1938 

4:00  P.  M. 
1936  1937 

1938 

March, 

40.6 

42.0 

R“|  O 

5b.  9 

46.2 

67.7 

April 

40.9 

47.5 

55.4 

60.9 

45.7 

59.6 

IXy 

51.9 

70.5 

60.3 

89.8 

61.8 

86.0 

October 

56.8 

37.5 

63.3 

56.8 

55.9 

59.8 

Novejcber 

49.0 

70.3 

37.3 

54.8  74.1 

44.6 

52.9  69.4 

42.2 

I 


TAB!  3 13'. 


PERCENT  OF  TlfTl  EIGHTH-ACRE  SFOIffi  IS  VISIBLE  ON  THE  JEFFERSON  NATIONAL 

FOREST,  BY  J'ONTHS 


Visibility  Distance:  All 


miles 

Narch 

April  :May  : 

Oct.  :Nov. 

months 

Percent  of  time  visible 

1 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

2 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

3 

99.6 

100.0 

100.0 

100.0 

99.6 

99.8 

4 

98*5 

100.0 

99.7 

99.1 

97.0 

98.6 

5 

98.1 

99.8 

99.7 

97.8 

95.4 

97.6 

6 

91.8 

97.6 

98.5 

94.7 

92.2 

94.8 

7 

87.3 

93.6 

95.5 

90.4 

88.3 

91.0 

8 

74.6 

88.9 

91.6 

79.0 

79.1 

82.8 

Q 

62.3 

74.2 

80.3 

69.7 

68.6 

71.1 

10 

53.0 

60.9 

64.5 

55.2 

57.6 

58.5 

11 

45.1 

47.8 

55.8 

46.3 

48.6 

48.7 

12 

33.2 

31.9 

37.0 

34.9 

37.0 

35.0 

13 

19.4 

15.9 

21.2 

17.9 

23.8 

20.0 

14 

14.9 

12.7 

16.7 

11.4 

19,3 

15.6 

15 

9*3 

9.7 

11.0 

8.6 

14.1 

11.1 

16 

3.0 

2.4 

5.7 

4.9 

4.1 

3.9' 

17 

1.9 

0.8 

4.8 

2.8 

2.6 

2.4 

18 

1.5 

0.6 

3.6 

1.5 

2.3 

1.9 

19 

0.7 

0.2 

3.3 

0.9 

1.0 

1.1 

20 

0.7 

1.8 

0.3 

0.6 

0.6 

21 

0.7 

0.9 

0.3 

0.3 

22 

0.7 

0.6 

0.2 

23 

0.3 

0.05 

24 

0.3 

0.05 

Visibility  Distance: 

70-%  of  tinie,  miles  : 8,4  : 9.3  : 9.7  : : 9,0  : 8,9  : 9,1 


Basis,  number  of  : : : , : : : : 

observations  : 268  : 504  : 335  : : 324  : 694  : 2125 


TABLE  14. 


VISIBILITY  DISTi^TCS  OF  EIGHTH- AC  RE  Si:OKE  ON  JEFFERSON  NATIONAL  FOREST, 

BY  MONTHS  /J®  HOURS  OF  DAY 


Basis:  2,125  observations 
Visibility  in  Miles  70^  of  Time 


Month 

9:00  A. 
1936  1937 

M. 

1938 

12:00  noon 

1936  1937  1938 

4:00  P.  M. 
1936  1937 

1938 

April 

8.2 

9.7 

9.4 

10.1 

8.5 

10.0 

May 

9.2 

9.9 

9.7 

October 

8.6 

8.7 

9.7 

November 

7.6  10.3 

9.9 

7.5  10.3 

1 — 1 

• 

o 
( — 1 

8.1  8.9 

10.2 

TiiELE  15. 

PERCENT  OF  Til®  VISIBILITY  DISTANCE  OF  EIGHTH- ACRE  SMOKE  EQUALS  6 I.GELES  OR 
I'ORE  ON  JEFFERSON  NATIONAL  FOREST,  BY  MONTHS  iU®  HOUI®  OF  DAY 

Basis:  2,125  observations 


Month  9:00  A.  M.  12:00  noon  4:00  P.  M. 

1936  1937  1938  1936  1937  1938  1936  1937  1938 


April 

May 

96,3 

96.8 

97.4 

96.4 

98.0 

100.0 

95.6 

100.0 

100.0 

October 

November 

95.8 

88.3 

94.6 

92.7 

93 . 4 
82.3 

98.8 

98,3 

96.7 

86.9 

97.4 

98.2 

98.2 


■i 


TABLE  16 


PERCENT  OF  TIIvT]  STANDARD  SMOKE  IS  VISIBLE  OK  THE  JEFFERSON  NATIONAL  FOREST, 

BY  MONTHS 


Visibility  Distance 

Month 

All 

miles 

: April 

.May 

October 

, No V emb  er : mo nt h s 

Percent  of  time  visible 

1 

100.0 

100.0 

100.0 

100.0 

100,0 

2 

100.0 

100.0 

100.0 

99.9 

99.9 

3 

99.6 

99.7 

97.7 

95.7 

97.9 

A 

97.4 

98.8 

95.3 

92.1 

95.4 

5 

90.4 

95.0 

82.0 

82.6 

87.6 

6 

74.4 

83.6 

70.3 

68.9 

73.9 

7 

55.8 

65.7 

62.2 

53.5 

57.8 

8 

31.4 

39.8 

44.2 

37.3 

36.9 

9 

10.4 

18.9 

17.4 

21.5 

13.3 

10 

3.4 

6.0 

10.5 

6.9 

6.0 

11 

1.0 

3.7 

5.2 

2.4 

2.6 

12 

0.4 

2.5 

1.7 

1.6 

1.5 

13 

0.5 

0.6 

0.4 

0.3 

14 

0.1 

0.1 

Visibility  Distance: 
70^  of  time,  miles  : 

6.2  : 

6.8  ; 

: 6.0  : 

5.9 

: 6.2 

Basis,  number  of  ; 

observations  : 

500  ; 

402  : 

172  : 

697 

: 1771 

TJiBIE  17 


VISIBILITY  DIST^^'CE  OF  STilJD.lBD  STIOKE  ON  JEFTERSON  NATIONAL  FOREST, 

BY  NONIHS  AND  HOURS  OF  DAY 


Basis:  1,771  observations 
Visibility  in  Niles  70^  of  Time 


Fonth 

9:00  A. 
1936  1937 

M. 

1938 

12:00  noon 
1936  1937 

1938 

4:00  P.  M. 
1936  1937 

1938 

April 

5.4 

6.4 

6.3 

6.9 

5.5 

6.7 

May 

6.2 

6.8 

6.7 

October 

5,7 

5.7 

6.6 

November 

4.9  6.9 

6.9 

5.1  6.9 

6.7 

5.5  5.9 

7.8 

TiiBLE  18. 

PERCSOT  OF  TIICE  VISIBILITY  DIST.J'ICE  OF  STANDiiRD  SL'Ol'S  ECLHiLS  6 IHLES  OR 
FORE  ON  JEFFERSON  NATION/Ji  FOREST,  BY  FOilTHS  iJID  HOURS  OF  BAY 


Basis:  1,771  observations 


i'onth 

9 

1936 

:00  A. 
1937 

M. 

1938 

12:00  noon 

1936  1937  1938 

4:00  P.  M. 
1936  1937 

1938 

April 

58.8 

79.7 

75.9 

90.2 

59.3 

83.5 

May 

72.8 

84.5 

82.0 

October 

66,7 

66*1 

77.4 

November 

48.9 

74.6 

81.8 

56*8  79,8 

78.7 

60.6  66.8 

87.7 

CT> 

rH 
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VISIBILITY  DIST/iNCE  OF  EIGHTH- ACRE  SIVOKS  ON  THE  MONOKO/TIEL/;.  NATIONAL 

FOREST ^ BY  MONTHS  AND  HOURS  OF  DAY 


Basis:  5,509  observations 

Visibility  in  Miles  70^^  of  Time 


Month 


March 

April 

I-'ay 

June 

July 

August 

September 

October 

November 


9:00  A.  M*  12 too  noon  4:00  P*  M* 


1936 

1937 

1938 

1936 

1937 

6.8 

6.1 

7.3 

7.0 

7.4 

8.6 

8.0 

6,4 

7.2 

6.5 

7.6 

5.9 

6.3 

8.4 

9.6 

6.1 

6.7 

6*1 

7.0 

6.4 

4.3 

6.6 

I — 1 

• 

5.0 

6.9 

1938 

1936 

1937 

1938 

7.8 

8.0 

6.5 

7*3 

7.9 

9.2 

7.4 

9.2 

6.8 

7*1 

7.1 

6*9 

5.5 

9.2 

6.2 

6.5 

8.1 

4*7 

6*2 

7.4 

TiiBLE  21* 

PERCENT  OF  TD.S  VISIBILITY  DIST.JJCE  OF  EIGHTH- ACRE  SI':0IvE  EQUllS  6 MILES  OR 
Iv^ORS  ON  THE  MONONGiiHELA  NATIONAL  FOREST,  BY  MONTHS  /J';D  HOURS  OF  DAY 


Basis:  5j509  observations 


Month 

9 

1936 

:00  A. 
1937 

M. 

1938 

12:00  noon 

1936  , , 1,937  1938 

4:00  Pi  M, 
193C  1937 

1938 

March 

85.7 

94,7 

88.9 

April 

70.6 

89.8 

77.6 

94.4 

74.6 

93.0 

May 

83.0 

96.9 

91.8 

97.9 

84.2 

95.8 

June 

74.4 

85.6 

79.7 

July 

77.0 

92.5 

86.8 

August 

67.7 

76.7 

65.8 

Sept  em.ber 

91.4 

90.5 

96. 8 

October 

71.3 

82,4 

71.4 

79.8 

75.0 

84 . 5 

86.3 

74.0 

76.9 

November 

54.7 

80.3 

79.3 

59.7 

84.7 

88.4 

57.3 

73.2 

89.2 

PERCEM’  OF  TIIvIE  aiOKE  IS  VISIBLE  ON  UTE  MONONGiOIEL/-.  NAIL  ON/1  FQ^EST,  BY  MONIHS 
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VISIBILITY  DISTMCE  OF  STANDARD  SMOIIE  ON  THE  I'lONONUiKELA  NATIONAI.  FOREST, 

BY  MONTHS'  IJ®  HOURS  OF  DAY 

Basis;  5,465  observations 

Visibility  in  Miles  70^  of  Time 


Month 

9:00  A. 

M. 

12:00  noon 

1 

00  P.  M. 

1936  1937 

1938 

1936  1937 

1938 

1936 

1937 

1938 

March 

4.5 

5.4 

4.7 

April 

4*0 

4.8 

4.4 

5.4 

4.5 

5.2 

May 

4.9 

5.8 

5.3 

6*3 

4.9 

6.4 

June 

4.4 

4.7 

4.6 

July 

4*4 

5.0 

4.7 

August 

3*9 

4.2 

4.0 

September 

5*5 

6.7 

6.2 

October 

4,1  4.4 

4.1 

4.6  4.1 

4.5 

4.7 

4.1 

4.3 

November 

3.0  4.4 

4.6 

3 . '4  4.6 

5.2 

2*9 

4.2 

4.8 

T.'DLH  24, 

PERCENT  OF 

TII®  VISIBILITY  DIS 

TANGE  OF  STAND/DD  d'DIlE 

EqUALS 

6 MILES 

OR 

MORE  ON  THE  l^ONONOi’JELA 

NATION.®  FOREST,  BY  MONTHS  AND 

HOURS 

OF  D^'iY 

Basis: 

5,465  observations 

Month 

9:00  A, 

M, 

12:00  noon 

4:' 

00  P.  M. 

1936  1937 

1938 

1936  1937 

1938 

1936 

1937 

1938 

March 

32.6 

53.4 

45.2 

April 

36.4 

39.8 

48.0 

56.6 

43.2 

48.4 

May 

49,1 

67.0 

59.4 

74.5 

48.9 

76.8 

June 

29 . 9 

44,3 

38.8 

July 

28.8 

43.8 

44,2 

August 

38.7 

38.4 

37.5 

September 

57.9 

76.5 

76.2 

October 

33.0  32.9 

30,6 

45.9  33.8 

35.5 

46,1 

35.1 

33. 6 

November 

26.3  35.3 

46 . 4 

29.6  44.0 

56.1 

26.6 

34.3 

43.2 

r 1 


PERCENT  OF  TILIE  EIGHTH -ACRE  SIviOKE  IS  VISIBLE  ON  THE  I'-HITE,  MOLWAIN  IN.TIONAL  FO.tEST,  BY  MONTHS 
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Visibility  Distance: 

70^  of  time , Miles:  : 12.1  : IS. 9 : 9.9  : 8.7 ; - 10.9  : 15.0  : : 11.0 

®o^Mfva^ons  : : 244  : 526  : 346  : 428  : 397  : 293  : 190  ; : 2,424 


TABLE  2G 


VISIBILITY  DISTiJ\"CE  OF  EIGHTH-ACRE  SMOKE  ON  THE  LHITE  M'OUNTAIN  NATION/X 

FOREST,  BY  l^ONTHS  .M)  HOURS  OF  DAY 

Basis;  2,424  observations 

Visibility  in  Miles  70%  of  Time 


Month 

9;  00 
1937 

A.  M. 

1938 

12;  00 
1937 

noon 

1938 

4;  00 
1937 

P.  M. 

1938 

Tune 

12.6 

12,3 

14.4 

14.1 

12.1 

14.0 

July 

9.7 

10.1 

9.7 

August 

8.2 

8.6 

9.3 

Sept  ember 

9.1 

10.1 

10.1 

October 

11.0 

11.5 

10.1 

TABLE  27. 


PERCENT  OF  TII.'F:  VISIBILITY  DISIV-NCE  OF  EIGHTH- ACRE  Sl.'OKE  EQUALS  6 MILES 
OR  Iv’ORS  ON  THE  UHITE  MOUNTAIN  NATIONAL  I’OREST,  BY  MONTHS  iUD  HOURS  OF  DfY 

Basis;  2,424  observations 


Month 

9;00 

1937 

A.  M. 

1938 

12;  00 
1937 

noon 

1938 

4;00 

1937 

P.  M. 

1938 

June 

97.8 

94.9 

96.8 

96.5 

100.0 

97.6 

July 

94.4 

94.8 

91.0 

Au.gust 

91.9 

89.9 

95.1 

September 

93.2 

96.9 

94.8 

October 

96.8 

100.0 

96.0 

i 


TABLE  28 


PERCENT  OF  TBIE  STANDARD  EiAOKE  IS  VISIBIE  ON  THE  VvHITE  .viOUNTAIN  NATIONAL 

FOREST,  BY  MOITTHS 


Visibility  Distance: 

iTiiles  :June 


Month 

:July  : August 

Percent  of  tirae  visible 


All 

:Septeraber:  October  :months 


1 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

2 

99.8 

99.6 

99.5 

100.0 

100.0 

99.8 

3 

99.2 

96.4 

97.4 

99.3 

99.0 

98.4 

4 

96.8 

92.1 

91.6 

94.6 

97.9 

94.6 

5 

92.5 

85.7 

80.1 

85.6 

93.1 

87.4 

6 

87.5 

73.7 

66 . 3 

72.1 

81.3 

76.6 

7 

81.2 

65.7 

60.2 

66 . 6 

73.4 

70.0 

8 

76.3 

54.2 

52.2 

61.5 

63.7 

62.4 

9 

66.5 

37.7 

33.5 

49.4 

47.4 

48.2 

10 

56.3 

24.6 

24.4 

37.6 

31.1 

36.6 

11 

40.4 

13.1 

14.1 

28.6 

26.0 

26.0 

12 

28.4 

7.0 

7.7 

20.0 

21.1 

17.5 

13 

16.5 

2.8 

3.5 

13.8 

16.3 

10.7 

14 

4.7 

1.7 

2,3 

11.0 

10.7 

5.8 

15 

2.2 

1.9 

8.8 

2.7 

16 

0.6 

0.7 

2.2 

0.7 

17 

1.0 

0.2 

Visibility  Distance: 
70%  of  time,  miles  : 

8.6 

: 6.5 

: 5.7 

: 6.4 

: 7.3 

: 7.0 

Basis,  number  of  : 

observations  : 

535 

: 358 

: 427 

: 399 

: 289 

: 2 , 008 

TJiBLE  29 


VISIBILITY  DISTANCE  OF  ST/*KD;J®  SMOKE  ON  THE  WHITE  MOUNTAIN  NfvTION/iL  FOREST, 

EY  MONTHS  HOURS  OF  DAY 

Basis:  2,008  observations 

Visibility  in  Miles  70^  of  Time 


Month 

9:00  A.  M. 

12:00  noon 

4:00 

P.  M. 

1937  1938 

1937  1938 

1937 

1938 

June 

8.9  8,0 

9.0  9.0 

8.0 

9.1 

July 

6.6 

6.7 

6.1 

August 

5.4 

5.7 

6.2 

Sept  ember 

6.0 

6.3 

6.8 

October 

7.8 

7.6 

7.0 

TSiBLE  30. 

PERCENT  OF 

Tim  VISIBILITY  DI 

STiJICE  OF  CTiiNDARD  SMOKE 

EQU/JJS  6 

IHLES 

J'XRE  ON  THE 

WHITS  MOUNTAIN  NATION;^  FOREST,  BY  MONTHS 

iiND  HOURS  OF  DI- 

Basis : 

2,008  observations 

Month 

9; 00  A.  M; 

12:00  noon 

4:00 

P.  M. 

1937  1938 

1937  1938 

,1937 

1938 

June 

91.0  82.7 

88.8  88.2 

86.7 

86.9 

July 

73.9 

76.7 

70.8 

nugust 

61.3 

66,0 

71.3 

September 

69.7 

71.4 

75.4 

October 

82.8 

81.6 

79.6 
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